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[57] ABSTRACT 
A disk includes a substrate of the disk provided with a 
recording medium to and from which information sig 
nals are recorded and/or reproduced, and a disk hub 
provided with a metal plate formed with an engaging 
projection and a supporting member having a mating 
engaging section engaged by the projection of the metal 
plate, the supporting member being secured to the cen 
tral portion of the substrate of the disk. According to 
the present invention, a retaining section is provided to 
the major surface or to the perimeter of the supporting 
member, and a holding member is engaged in the retain 
ing section to prevent the supporting member from 
being turned with respect to the substrate of the disk 
when the metal plate is turned in a prescribed attach 
ment direction so as to be attached to the supporting 
member. 

15 Claims, 8 Drawing Sheets 
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BQCKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a disk, such as an optical 

disk, applied to a recording and/or reproducing appara 
tus of the magnet clamp type and more particularly to a 
disk having at the central portion thereof a disk hub 
attracted and supported by a magnet of the disk drive 
unit. 

2. Description of the Prior Art 
Up to the present, a disk such as an optical disk has 

been known and used as the recording medium for 
information signals. 

In the recording and/or reproducing apparatus em 
ploying the disk as the recording medium, the recording 
and/or reproducing operation is performed by irradiat 
ing the rotary recording surface of the disk with a light 
beam emanating from a light source, such as a semicon 
ductor laser, as the disk is rotated at an elevated speed 
of several hundreds to one thousand and several hun 
dreds of revolutions per minute. For assuring the high 
speed rotation of the disk, there is provided a clamp 
means whereby the disk can be connected to the disk 
drive unit provided in the recording and/ or reproduc 
ing apparatus for rotation at an elevated speed. As such 
clamp means, there is proposed a so-called magnet 
clamp type system according to which a metal plate is 
provided on the disk hub arranged at the central portion 
of the substrate of the disk so as to be attracted by a 
magnet provided on the disk driven unit. There is also 
proposed a disk applicable to a disk drive unit employ 
ing the magnet clamp type clamp means. 

It will be noted that, in the case of a disk applied to 
the aforementioned disk drive unit of the magnet clamp 
system, a metal plate need be affixed to the disk hub 
provided to the center of the substrate of the disk. For 
this reason, the disk hub is constituted by a supporting 
member secured to the substrate of the disk and a mag 
netic metal plate for clamping. The supporting member 
is formed of synthetic material in order to be secured 
and consolidated to the substrate of the disk similarly 
formed of synthetic material. Thus the thermal contrac 
tion coefficient of the metal plate differs from that of the 
supporting member. Thus, when the metal plate is inte 
grally attached to the supporting member by metal die 
molding, such as outsert molding, to constitute a disk 
hub, and the disk hub is secured as by ultrasonic weld 
ing to the substrate of the disk, an’ unnecessary stress 
may be induced at the welding surface of the substrate 
of the disk thus occasionally distorting its major surface. 
Such distortion in the major surface of the substrate of 
the disk may cause double refraction in the light beam 
incident on or reflected from the substrate of the disk at 
the time of recording and/or reproduction thus fre 
quently causing errors in reading and writing informa 
tion signals. 
Thus there is proposed a disk provided with a disk 

hub wherein, for attaching the disk hub to the substrate 
of the disk without causing distortion at the major sur 
face of the substrate of the disk, the supporting member 
and the metal plate constituting the disk hub are pre 
pared separately from each other, the supporting mem 
ber by itself is secured to the substrate of the disk and 
the metal plate is ultimately attached to the supporting 
member. 
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Such disk is shown for example in FIG. 1. 
The disk 60 shown in FIG. 1 is engaged with and 

supported by one major surface 62a of a metal plate 
supporting member 62 by turning a metal plate 61 in a 
prescribed mounting direction, herein in the direction 
of an arrow marked X, with respect to the supporting 
member 62, such that engaging projections 63 on the 
outer periphery of the metal plate 61 will be engaged 
with mating engaging portions 64 of the supporting 
member 62. This supporting member 62 is attached to a 
substrate of the disk 65 by having its other major surface 
secured to the center of the major surface of the sub» 
strate of the disk 65. 

In the above disk 60, when attaching the metallic 
plate 61 to the supporting member 62, retaining projec 
tions 68 of a jig arm 67 are engaged in a plurality of 
through-holes 66 formed on the perimeter of the metal 
plate 61 and the jig arm 67 is turned to cause the metal 
lic plate 61 to be turned in a metallic plate containing 
section 69 of the metallic plate supporting member 62 
for engaging the engaging projections 63 of the metallic 
plate 61 with the mating engaging portions 64 of the 
supporting member. 

It will be noted that, once the metal plate 61 is at 
tached to the metal plate supporting member 62, it 
should be secured against accidental detachment from 
the supporting member 62. To this end, a hook 70 is 
provided to each of the mating engaging portions 64 of 
the metal plate supporting member 62 to prevent acci 
dental removal of the metal plate 61. 
However, when these books 70 are provided to the 

supporting member 62, a considerable torque will be 
required in engaging the projections 63 in the mating 
engaging portions 64 over these hooks 70. Conse 
quently, when engaging the metal plate 61 with the 
metal plate supporting member 62, an unnecessary 
stress is produced at the attachment surfaces of the 
supporting member 62 and the substrate of the disk 65. 
In addition, when the metallic plate 61 is turned in the 
direction of engaging the projections 63 of the metal 
plate 61, the force of rotation is also applied to the 
supporting member 62, so that the stress accompanying 
the force of rotation acts on the attachment surfaces of 
the supporting member 62 and the substrate of the disk 
65, as the shearing force, thereby the force of securing 
the metal plate supporting member 62 to the substrate of 
the disk 65 being occasionally lowered. 

It will be noted that, when the metal plate supporting 
member 62 is not-secured suf?ciently strongly to the 
substrate of the disk 65, a disk hub may be dismounted 
from the substrate of the disk under the force of-attrac 
tion of a magnet secured to a disk table to effect mag 
netic clamping through magnetic attraction of the metal 
plate, at the time the disk is placed on or detached from 
the disk table of the recording and/or reproducing ap 
paratus,‘ with resulting malfunction of the disk. 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
disk, such as an opto-magnetic disk or optical disk, 
which may be applied to a magnet clamp type disk drive 
unit. 

It is another object of the present invention to pro 
vide a disk wherein double refraction of the light beam 
incident on or re?ected from the disk during recording 
and/or reproduction of information signals vmay be 
prevented. 
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It is a further object of the present invention to pro 

vide a disk wherein the supporting plate of synthetic 
material, to which the metal plate for magnet clamping 
is strongly affixed, is mounted on the substrate of the 

' - disk of synthetic material so as to prevent the disk hub 
constituted by the metal plate and the supporting mem 
ber from becoming dismounted from the substrate of 
the disk. 

It is a further object of the present invention to pro 
vide a disk having a disk hub, wherein the metal plate 
for magnet clamping is turned to engage the projection 
of the metal plate with the mating engaging section of 
the supporting member to attach the metal plate to the 
supporting member, said supporting member being sep 
arately supported to prevent the force of rotation from 
being applied to the supporting member to enable the 
supporting member to be strongly affixed to the sub 
strate of the disk. 

It is a further object of the present invention to pro 
vide a disk wherein the metal plate may be reliably 
attached to the supporting member without the risk of 
accidental detachment thereof from the supporting 
member. . 

It is a further object of the present invention to pro 
vide a method for producing a disk, such as an opto 
magnetic disk or optical disk, wherein the metal plate 
can be attached to the supporting member secured to 
the substrate of the disk so that the force tending to turn 
the supporting member is not applied to the supporting 
member. 

It is a further object of the present invention to pro 
vide a ‘method for producing a disk whereby the metal 
plate may be easily and reliably attached to the support 
ing member. 

In accordance with the present invention, the disk 
hub is formed by a metal plate for magnet clamping 
which is provided with an engaging projection and a 
supporting member for the metal plate having a mating 
engaging section in a metal plate containing section on 
its one surface, with the other surface of the supporting 
member being secured to the central portion of the 
substrate of the disk with the projection of the metal 
plate engaging in the mating engaging section of the 
supporting member. The perimeter or a major surface 
of the supporting member is provided with a retaining 
section for engagement with a holding member 
whereby, when turning the metal plate in the prescribed 
attachment direction for attachment to the supporting 
member, the supporting member is prevented from 
being turned simultaneously. When the projection of 
the metal plate is turned so as to be engaged with and 
supported by the mating engaging section of the sup 
porting member, the latter is controlled in its position 
by the holding means engaging in the retaining section 
so that the force of rotation applied to the metal plate is 
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not transmitted to the supporting member. Since no _ 
force of rotation is produced in the supporting member, 
no stress is induced in the attachment portions between 
the substrate of the disk and the supporting member, so 
that no strain is induced in the substrate of the disk and 
double refraction of the light beam may be inhibited 
when the light beam is caused to be incident on or re 
fracted from the substrate of the disk. 

In accordance with the present invention, there is 
also provided a method for producing a disk having a 
disk hub, the disk including a metal plate attracted by a 
magnet provided to driving means provided in turn in a 
recording and/ or reproducing apparatus, and a support 

60 

65 

4,926,410 
4 

ing member for the metal plate, the metal plate being 
attached to one surface of the supporting member, the 
other surface of the supporting member being secured 
to a substrate of the disk, the method comprising the 
steps of securing the supporting member to the central 
portion of the substrate of the disk by securing means, 
holding the thus secured supporting member by holding 
means so that the supporting member is not turned with 
respect to the substrate of the disk, and turning the 
metal plate by attachment means for attaching the metal 
plate to the supporting member held by the holding 
means. 

These and other objects, features and advantages of 
the present invention will become apparent from the 
following detailed description of the preferred embodi 
ments that are to be read in conjunction with the ac 
companying drawings, throughout which like reference 
numerals identify like elements and parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing attachment 
means for the metal plate in the conventional disk. 
FIG. 2 is a plan view of the disk according to a ?rst . 

embodiment of the present invention. 
FIG. 3 is a diagrammatic sectional view showing the 

state of attaching the metal plate to the metal plate 
supporting member of the disk shown in FIG. 2. 
FIG. 4 is a sectional view taken along line A-A of 

FIG. 2. 
FIG. 5 is a perspective view showing a disk accord 

ing to a second embodiment of the present invention. 
FIG. 6 is a diagrammatic sectional view showing the 

state of attaching the metal plate to the metal plate 
supporting member according to the second embodi 
ment. 
FIG. 7 is a perspective view showing a modi?cation 

of the metal plate supporting member. 
FIG. 8 is a perspective view showing a further modi 

?cation of the metal plate supporting member. 
FIG. 9 is 'a perspective view showing a still further 

modi?cation of the metal plate supporting member. 
FIG. 10 is a diagrammatic sectional view showing the 

state of attaching the metal plate to the metal plate 
supporting member shown in FIG. 8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the accompanying drawings, there are illustrated 
certain preferred embodiments of the disk according to 
the present invention. ~ 

Referring ?rst to FIGS. 2 to 4, a ?rst embodiment of 
the present invention will be explained. 
The disk shown in these ?gures is designed as an 

optical disk wherein a disk hub 2 for clamping the opti 
cal disk to a disk drive unit is mounted centrally of a 
substrate of the disk 1. 
The substrate of the disk 1 is molded from synthetic 

materials such as polycarbonate or glass in the form of 
a disk. Two such substrates 1 on each of which is 
formed the record layer, are bonded back to back to 
each other with a re?ective ?lm therebetween so as to 
be used as a double-sided optical disk adapted for re 
cording and/ or reproduction. Each of the substrates 1 is 
formed with a central hole 3. - 
The disk hub 2 attached to the center of the substrate 

of the disk is mainly formed by a magnetic metal plate 4 
and a metal plate supporting member 5 which is secured 
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onto the substrate of the disk 1 and on which the metal 
plate 4 is supported, as shown in FIG. 2. 
The metal plate 4 is used for magnetic clamping, that 

is, it is attracted to a magnet provided to the recording 
and/ or reproducing apparatus when the disk is attached 
to the disk drive unit of the recording and/or reproduc 
ing apparatus. 
The metal plate 4 is formed as a circular plate having 

a central hole 6. The central hole is of such a diameter 
as to receive snugly the peripheral wall 8 surrounding a 
spindle hole 7 formed in the metal plate supporting 
.member 5. The outer peripheral edge of the metal plate 
4 is formed with a step or shoulder 9 having a height 
about half its thickness and a plurality of engaging pro 
jections 10,-as shown in FIG. 3 and FIG. 4. ‘ 
A plurality of jig engaging holes 13 are formed in the 

step 9 so as to be engaged with positioning projections 
12 of a supporting arm 11 which is employed for engag 
ing the metal plate 4 with the metal plate supporting 
member 5 for attaching the metal plate 4, as shown in 
FIG. 3. 
The metal plate supporting member 5 is a ?attened 

column molded from synthetic materials, as shown in 
FIG. 3, and has the aforementioned central spindle hole 
7 in which a center spindle of the disk drive unit is 
engaged. The spindle hole 7 is surrounded by the pe 
ripheral wall 8 on the side corresponding to one major 
surface of the metal plate supporting member 5. The 
end of the peripheral wall 8 of the spindle hole 7 is 
formed with an inclined surface 14 adapted for guiding 
the spindle. The outer side of the peripheral wall 8 is 
formed with a ?rst annular recess 15 acting as a con 
tainer for the metal plate. The outer periphery of the 
metal plate supporting member 5 is formed with an 
upstanding wall 16. 
The upstanding wall 16 of the supporting member 5 is 

formed with a second annular recess 17 deeper than the 
aforementioned ?rst annular recess 15; This second 
annular recess 17 is adapted for containing the step 9 of 
the metallic plate 4. 
The upstanding wall 16 is also formed with mating 

engaging sections 18 in register with the engaging pro- 
jections 10 of the metal plate 4. Each of these mating 
engaging sections 18 is formed by partially cutting the 
upstanding wall 16 and, as shown in FIG. 4, formed by 
an inlet portion 19 into which the engaging projection 
10 is engaged and retained and a retaining portion 21 
having a projection 20 for engaging with and retaining 
the engaging projection 10. The retaining portion 21 is 
provided in the same peripheral direction as the inlet 
portion 19. In the above construction, the engaging 
projections 10 of the metal plate 4 may be introduced 
into the inlet portions 19 of the mating engaging sec 
tions 18 of the metal plate supporting member 5, and the 
metallic plate 4 is turned in a prescribed mounting direc 
tion, in the direction of the arrow marked a in FIG. 2, 
with respect to the metallic plate supporting member 5 
to cause the engaging projections 10 of the metallic 
plate 4 to be intruded in the direction of the arrow mark 
b in FIG. 4 so as to be engaged with the projections 20 
of the retaining portion 21 to attach the metal plate 4 to 
the metal plate supporting member 5. 
The perimeter of the supporting member 5 is formed 

with a pair of cut-outs or recesses 22 at diametrically 
opposite positions of the metal plate supporting member 
5. In these cut-outs 22 are engaged holding means for 
holding the supporting member 5 so that the force of 
rotation is not transmitted to the metal plate supporting 
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member 5 when attaching the metal plate 4 to the metal 
plate supporting member 5. 
The disk hub 2, constituted by the metal plate 4 and 

the metal plate supporting member 5, constructed as 
above, is attached to the substrate of the disk 1, as fol~= 
lows: 
The metal plate supporting member 5 by itself is 

centered so that the center of the optical disk is in regis= 
ter with the center of the spindle hole 7 formed in the 
metal plate supporting member 5. The metal plate sup 
porting member 5 is secured at the other surface or the 
attachment surface thereof secured to the perimeter of 
the central hole 3 of the substrate of the disk 1 as by 
adhesion or welding. More precisely, in consideration 
of the fact that information signals are recorded on the 
disk a spirally extending track or as a number of concen 
tric tracks, the metal plate supporting member 5 is se 
cured to the substrate of the disk 1 so that the center of 
the spirally extending track or the concentric tracks is 
coincident with the center of the spindle hole 7 of the 
metal plate supporting member 5. It will be noted that, 
when attaching the metal plate supporting member 5 of 
synthetic materials to the substrate of the disk 1 by 
ultrasonic welding means, fusible ribs, for example, may 
be provided to the surface of the supporting member 5 
to be attached to the substrate of the disk for concen 
trating the ultrasonic waves to the aforementioned sur 
face at the time of welding. 
The metal plate supporting member 5 is secured by 

itself to the substrate of the disk 1 in this manner to 
prevent an unnecessary force from being produced in 
the attachment surface during attachment. 
When attaching the metal plate 4 to the metal plate 

supporting member 5, thus mounted on the substrate of 
the disk 1, engaging and holding arms 23 acting as hold 
ing means for holding the supporting member 5 are 
engaged in the recesses 22 formed on the periphery of 
the supporting member 5 from both sides of the support 
ing member 5 to prevent the supporting member 5 from 
being turned on the substrate of the disk 1. The position 
ing projections 12 of the supporting arm 11 of the auto 
matic attachment device used for attaching the metal 
plate 4 to the metal plate supporting member 5 are en 
gaged in the jig engaging holes 13 of the metal plate 4 
for holding the metal plate 4 by the supporting arm 11. 
The engaging projections 10 of the metal plate 4 held by 
the supporting arm 11 are introduced into the inlet 
portions 19 of the mating engaging section 18 of the 
metal plate supporting member 5. The supporting arm 
11 is then turned in the attachment direction indicated 
by the arrow mark a in FIG. 2 to engage the projections 
10 in the retaining projections 20 to attach the metal 
plate 4 to the metal plate supporting member 5. 
At this time, the supporting member 5 is retained by 

the holding arm 20 of the aforementioned holding 
means and thereby prevented from being turned under 
the force of rotation of the metal plate 4 so that the 
force of rotation is not transmitted to the metal plate 
supporting member 5. The result is that no unnecessary 
stress is generated in the attachment surfaces between 
the metal plate supporting member 5 and the substrate 
of the disk 1. 
Now referring to FIGS. 5 to 10, a second embodi 

ment of the present invention will be explained. 
In the following description of the present second 

embodiment, only the portions that are different from 
the ?rst embodiment will be explained, while the por 
tions same as or equivalent to those of the ?rst embodi 
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ment are indicated by the same numerals and the corre 
sponding description is omitted. 

In the disk 30 of the present second embodiment, as 
shown in FIG. 5, an engaging opening 33 in which the 
holding means for preventing rotation of the metal plate 
supporting member 31 is engaged is formed on the 
major surface 320 of the peripheral wall 32 of the spin 
dle hole of the metal plate supporting member 31 se 
cured to the substrate of the disk 1. 
The metal plate supporting member 31 of the disk 30 

of the present embodiment is prevented from being 
turned by the holding arm 35 having the terminal en 
gaging pin 34 engaging in the opening 33. A metal plate 
attachment device 37 having a supporting arm 36 
mounted coaxially with the holding arm 35 as shown in 
FIG. 6 is used, in such a manner that, while the metal 
plate supporting member 31 is prevented from being 
turned by the holding arm 35, the metal plate 4 is turned 
by the supporting arm 36 to attach the metal plate 4 to 
the metal plate supporting member 31. 
The engaging opening 33 formed on the major sur 

face of the peripheral wall 32 of the spindle hole of the 
metal plate supporting member 31 for engaging with the 
holding arm 35 may be replaced by an engaging projec 
tion 40 for engaging an engaging projection 40 pro 
vided in this case to the holding arm 41, as shown in 
FIG. 7. 
Or alternatively, as shown in FIGS. 8 and 9, an en 

gaging opening 51 or an engaging projection 52 for 
engaging with the holding arm may be formed on the 
major surface of an upstanding wall 53 forming the 
outer periphery of the metal plate supporting member 
50. In this case, the metal plate attachment device 54 
may be so designed that the jig arm 55 is inserted into 
the inner bore of the holding arm 56, as shown in FIG. 
10. 
From the foregoing it is seen that the present inven 

tion provides a disk in which, when the engaging pro 
jection of the metal plate is turned so as to be engaged 
with and supported by the metal plate supporting mem 
ber, the metal plate supporting member is controlled in 
its position by holding means engaging in the retaining 
portion of the supporting member so that the force of 
rotation applied to the metal plate is not transmitted to 
the metal plate supporting member and the force of 
rotation is not produced in the metal plate supporting 
member. The result is that no unnecessary shearing 
force is generated in the attachment surfaces between 
the substrate of the disk and the metal plate supporting 
member. 

In this manner, the force of attachment between the 
metal plate supporting member and the substrate of the 
disk is not deteriorated at the time of attachment of the 
metallic plate so that there may be provided a disk 
consisting of a substrate of the disk to which a disk hub 
is attached strongly. 
What is claimed is: 
1. A disk for use with a recording and/or reproduc 

ing apparatus, comprising: 
a substrate including a recording medium on and/ or 
from which information signals may be recorded 
and/ or reproduced by said reproducing and/or 
reproducing apparatus; and 

a disk hub including a metal plate having engaging 
projections, said plate being attached by a magnet 
provided on a rotary drive means of said recording 
and/ or reproducing apparatus, and a supporting 
member for said metal plate having a containing 
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section formed on one surface thereof for contain 
ing said metal plate and having mating engaging 
portions, said engaging projections being engaged 
with said mating engaging portions, another sur 
face of said supporting member being secured to 
the disk adjacent to the center thereof, said metal 
plate being adapted for turning with respect to said 
supporting member in a prescribed direction so as 
to be attached to said supporting member, 

said supporting member being formed with a retain 
ing section at a central portion thereof for cooper 
ating with a holding member separate from said 
disk for preventing said supporting member from 
turning when attaching the metal plate to said sup 
porting member. 

2. A disk according to claim 1 wherein said support 
ing member is circular and said retaining section is 
formed in the perimeter of said supporting member. 

3. A disk according to claim 2 wherein said retaining 
section is formed by cutting out a side wall of the outer 
periphery of said supporting member. 

4. A disk according to claim 2 wherein said retaining 
section includes a plurality of elements arranged respec 
tively on straight lines passing through the center of the 

. supporting member. 
5. A disk according to claim 4 wherein said retaining 

elements each comprise a recess. 
6. A disk according to claim 1, wherein said retaining 

section is formed as a projection for engaging in a recess 
formed in said holding member. 

7. A disk for use with a recording and/0r reproduc 
ing apparatus, comprising: 

a substrate including a recording medium on and/or 
from which information signals may be recorded 
and/or reproduced by said recording and/or re 
producing apparatus; and 

a disk hub including a metal plate having engaging 
projections, said plate being attracted by a magnet 
provided on a rotary drive means of said recording 
and/or reproducing apparatus, and a supporting 
member for said metal plate having a containing 
section formed on one surface thereof for contain 
ing said metal plate and having mating engaging 
portions, said engaging projections being engaged 
with said mating_engaging portions, another sur 
face of said supporting member being secured tot 
eh disk adjacent to the center thereof, said metal 
plate being adapted for turning with respect to said 
supporting member in a prescribed direction so as 
to be attached to said supporting member, 

said supporting member being formed with a retain 
ing section for cooperating with a holding member 
for preventing said supporting member from tum 
ing when attaching the metal plate to said support 
ing member, 

wherein said supporting member is circular and has at 
least an upstanding wall on an inner periphery 
thereof and said retaining section is formed in said 
upstanding wall. 

8. A disk according to claim 7 wherein said retaining 
section is formed in the upstanding wall on the inner 
periphery of said supporting member. 

9. A disk according to claim 8 wherein said upstand 
ing wall is formed on the perimeter of a spindle bore 
formed in said supporting member. 

10. A disk according to claim 8 wherein said retaining 
section is formed on an upper surface of the upstanding 
wall on the inner periphery of said supporting member. 
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11. A disk according to claim 10 wherein said retain 

ing section is formed as an opening for engaging a pro 
jection provided on said holding member. 

12. A disk according to claim 7 wherein said retaining 
section is formed on an upper surface of said upstanding 
wall. 

13. A disk according to claim 7 wherein said retaining . 
section is formed as a projection for engaging with a 
recess formed in said holding member. 

14. A disk according to claim 7 wherein said retaining 
section is formed as a recess for engaging with a projec 
tion provided on said holding member. 

15. A method for producing a disk having a disk hub, 
said disk hub including a metal plate attracted by a 
magnet provided on a driving means that is part of a 
recording and/ or reproducing apparatus, and a support 
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ing member for said metal plate, said metal plate being 
attached to one surface of said supporting member, 
another surface of said supporting member being se 
cured to a substrate of the disk, said method comprising 
the steps of 

securing said supporting member to a central portion 
of said substrate of the disk by securing means, 

holding the thus secured supporting member by ap 
‘plying holding means to a central portion of said 
supporting member so that said supporting member 
is not turned relative to said substrate of the disk, 

turning said metal plate by using attachment means 
for attaching said metal plate to said supporting 
member held by said holding means, and 

removing said holding means. 
i i i i i 
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